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1986 TO, 6:67; 1991 VH, 6:20; 1994 AW,, 6:20; 1996 
PW, 2:19; 1996 TL,,, 3:22; 727 Nipponia, 6:105; ori 
gin of meteorites, 5:18; 21 Persei, 4:96; 906 Repsol- 
da, 396; satellites of, 6:20; 4 Vesta, 5:18; 6:104 

Astrometry: with CCD cameras, 2:72; 6:115; Hippar- 
cos satellite results, 1:28; software for, 2:72 

Astronomical constants: Hubble parameter, 3:60; 4:43 

Astronomy and society: effects of planetary align- 
ments, 2:60; Heaven’s Gate cult, 3:80; paranormal 
claims, 2:!0; reaction to Comet Hale-Bopp, 4:77 

Atlases and catalogs: Hipparcos and Tycho star cata- 
logs, 1:33; Sloan Digital Sky Survey, 2:40 

Atmospheric phenomena: double Sun, 2:86; 3:36 


Bioastronomy: development of life in solar system, 
1:42; 6:50; life in meteorites? 1:36; in subsurface 
oceans on Europa? 6:50 

Black holes: see Collapsed objects 

Collapsed objects: black hole in Centaurus A, 1:22; 
black hole in M84, 4:20; black hole in M87, 4:20; 
determining neutron star masses, 2:18; planet or 
biting Geminga? 1:17; spin of black holes, 6:18 

Comets: first amateur discovery by CCD camera, 
2:102; and forward-scattering geometry, 3:12; 
Hale-Bopp (C/1995 O1), 1:16, 50, 54; 2:94, 99; 
3:80; 4:24, 77; 6:19; Hyakutake (C/1996 B2), 1:54; 
5:83; 6:19; Meunier-Dupouy (C/1997 J2), 2:102; 
minicomets striking Earth, 2:28; Mueller (C/1997 
J1), 2:102; origin of, 4:24; Shoemaker (C/1987 
H1), 2:24; sodium tail, 1:16; X-ray emission, 6:19 

Computing: astrometry software, 2:72; comparing 
cosmological parameters, 3:59; planetary group 
ings, 2:60; software for mathematical modeling, 
4:60; spreadsheets, 4:60 

Conjunctions: groupings of all classical planets, 2:60 

Cosmology: of Aborigines, 3:72; asymmetric universe? 
3:20; determining age of universe, 4:42; discordant 
redshifts within galaxy groupings, 2:22; distribu 
tion of galaxies, 3:20; expansion of universe, 1:24; 
3:59; look-back time, 3:59; origin of galaxies, 
universe does not have regions of antimatter, 

Dark matter: in galaxy clusters, 1:18; gravitational 
microlensing, 3:38; massive compact halo objects 
(MACHOs), 1:22; 3:41 

Eclipses: 

Lunar: September 16, 1997, total, 3:96 
Solar: March 9, 1997, total, 2:98 
Education: astronomy course on the Internet, 5:68, 
71; problems of teaching large classes, 5:68 
Galaxies: evolution of, 3:29; heaviest disk, 3:19; most 
distant, 4:17; relation to quasars, 3:29; sky survey 
to determine distances to, 2:40 
Active: fueled by spiral bars? 3:24; Markarian 273, 
2:19; Markarian 421, 6:22; Markarian 501, 1:17; 
stars trapped in jets? 6:22 

Clusters of: discordant redshifts within, 2:22; 
sufficient nuclear matter within, 5:26 

Interacting: NGC 2442, 5:24; NGC 4038-9, 4:19 

Local Group (see also Milky Way and Magellanic 
Clouds): Antlia dwarf, 3:12; DDO 154, 4:24; 
high-velocity clouds, 4:22; M31, 5:106 

Milky Way: antimatter cloud in, 1:17; radio sur 
vey, 3:46 

“Normal”: M87, 6:22; M108 
NGC 5084, 3:19; NGC 7582, 5:26 

Gamma-ray astronomy: active galaxies, 6:22; anti 
matter cloud in Milky Way, 1:17; gamma-ray 
bursts, 1:19; 2:17; 4:22 

Gravitation: lensing reveals most distant galaxy, 4:17; 
microlensing, 3:38; orbital resonance between as 
teroid and Earth, 6:67 

History: discovery of Cepheid variables, 4:90; first 
American professional telescope, 2:74; restoration 


2:24; NGC 891, 5:56; 


of Birr Castle’s 72-inch reflector, 5:52 
Hubble Space Telescope: Omicron Ceti (Mira), 4:16; 
crater on Vesta, 5:18; first observations with instru 
ments from second servicing mission, 2:16; infrared 
view of Egg Nebula, 2:16; lo’s volcano Pele, 3:17; 
Mars weather, 3:99; problems with NICMOS, 2:16; 
proposed commemorative U.S. postage stamps, 
6:83; protoplanetary nebula He 3-1475, 4:20 
Imaging: 
Astrophotography: optimizing a Newtonian for, 
5:120; work of David Malin, 6:85 
Charge-coupled devices (CCDs): and astrometry, 
2:72; 6:115; first amateur comet discovery 
using, 2:102; guide to terminology, 2:109 
Image processing: digitally enhancing photographs, 
1:112 
Infrared astronomy: shapes of galaxies, 5:26; Two 
Micron All Sky Survey (2MASS), 2:46; view of 
Trifid Nebula, 5:19 
Intergalactic matter: high-velocity clouds, 4:22; su 
pershell around M108, 2:24 
Light pollution: lighting regulations in Germany, 
5:24; lighting regulations in Massachusetts, 5:24 
Meteorites: ALH 84001, 1:36; attempted theft in 
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Brazil, 4:17; buying and selling, 4:10; Dar al Gani 

262, 4:16; life in? 1:36; from Moon, 4:16; originat- 

ing on Vesta, 5:18; Wabar, Saudi Arabia, 5:44 
Meteors: Geminid shower, 6:105; Leonid shower, 

5:102; observing with FM radio, 6:108; Orionid 

shower, 4:96; Perseid shower, 2:90; 5:110; return 

of Grand Teton fireball? 2:16 

Moon: meteorite from, 4:16; origin of by collision 

4:16; timing occultations, 4:95 

Nebulae: 

Bright: Boomerang, 4:18; Hind’s Variable, 5:98; 
Trifid, 5:19 

Planetary: NGC 3242, 5:20; NGC 6826, 5:20; NGC 
7009, 5:20; protoplanetary nebula He 3-1475, 
4:20; structure may suggest hidden planets, 5:20 

Neutron stars: see Collapsed objects 
Observatories: 

Amateur and public: Cincinnati, 2:74; 5:14; first 
aluminum dome, 1:12; garage rooftop, 2:106; 
Grove Creek, 4:109; Perkins, 6:12; robotic, 4:104 

Professional: Pic 2000 project for Pic du Midi, 
3:14; Pulkovo, 3:24; Royal Greenwich, 5:21 

Observing techniques: Earth-orbiting satellites, 5:12; 
Great Red Spot, 3:90; for meteors, 2:90; 6:108; 
polar alignment, 3:106; solar projection, 4:98 

Occultations: April 10, 1997, of Aldebaran by Moon, 

1:104; June 28, 1997, of Saturn by Moon, 4:102; 

July 29, 1997, of Aldebaran by Moon, /:93; August 

25, 1997, of Aldebaran by Moon, 2:96; September 

18, 1997, of Saturn by Moon, 3:94; October 19, 

1997, of Aldebaran by Moon, 4:94; November 4, 

1997, of M25 by Moon, 5:104; November 11, 

1997, of Saturn by Moon, 5:104; November 12 

1997, of SAO 164156 by Jupiter, 5:104; December 

8-9, 1997, of Saturn by Moon, 6:100; December 

12-13, 1997, of Aldebaran by Moon, 6:100 

Online databases and c ications (see also 

Computing): astronomy courses on the Internet, 

3:68, 71; planetary ephemerides, 6:70; satellite 

tracking, 6:70; searching Usenet newsgroups, 2:64; 

telescope-making Web sites, 3:63 

Optics: Barlow lenses, 1:59; cleaning, 1:106; 8.4 
meter mirror remelted, 2:22 

Organizations: American Association of Variable 

Star Observers, 5:79; Association of Lunar and 

Planetary Observers, 5:81; International Dark-Sky 

Association, 4:86 

People: Ceravolo, P., 5:83; Federer Jr., € 

son, W., 4:74; Goff, R., 1:76; Goodricke, J., 490; 

Haas, W., 5:82; Hill, R. and D., 1:76; Kufeld, S., 5:26; 

Malin, D., 6:85; Mitchel, O., 2:74; 5:14; Pigott, E., 

1:90; Schwarzschild, M., 3:24; Shoemaker, E., 4:17; 

5:48; Spitzer Jr., L., 1:22; Wallach-Levy, W., 3:76 

Planets and their satellites: 

Earth (see also Moon): development of life, 1:42; 
minicomets striking atmosphere, 2:28; Wabar, 
Saudi Arabia, impact site, 5:44 

Extrasolar: constraints for planets around Alpha 
Centauri, 4:22; of Rho Coronae Borealis, 1:16; 
dynamics of forming giant, 6:24; of Geminga, 
1:17; suggested in planetary nebulae, 5:20 





., 4:78; Gabriel 


Jupiter: development of life on Europa? 1:46; 6:50; 


Great Red Spot, 3:90; Pele plume on Io viewed 
from Earth, 3 

Mars: atmospheric conditions, 4:17, 38; develop 
ment of life? 1:44; life within meteorites from? 


1:36; 1997 apparition recap, 3:99; sky lore, 1:80; 


surface exploration by Pathfinder and Sojourn 
er, 3:16; 4:17, 34, 38; 5:32 
Pluto: too faint? 4:102 
Venus: lava rivers, 2:32; sky lore, 1:80; volcanism 
on, 2:32 
Pulsars: see Collapsed objects 


Quasars: evolution of, 3:29; Lyman-alpha forest, 3:31; 


OJ 287, 4:24; origin, 6:24; relation to galaxies, 3:29 

Radio astronomy: activity on UV Ceti B, 4:16; 
observing meteors with FM radio, 6:108; survey 
of Milky Way, 3:46 

Science policy: Royal Greenwich Observatory clo- 
sure, 5:21 

Sky lore: Aboriginal, 3:72; of Ceres, 2:30; Chumash 
Indians, 6:88; importance of Kitt Peak to Papago 
Indians, 5:86; of Mars, 1:80; planets of war, 1:80; 


Sun and sand dollar, 6:88; of Venus, 1:80 
Solar System: 1996 TL,, linking Kuiper Belt and 
Oort Cloud, 3 
Spacecraft (see also Hubble Space Telescope): Ad- 
vanced Composition Explorer (ACE), 6:26; Aladdin, 
2:25; BeppoSAX, 1:25; Cassini, 1:25; 6:26; Cluster II, 
5; Compton Gamma Ray Observatory, 2:25; 
Contour, 2:25; Discovery, 5:28; Dynamics Explorer, 
2:29; Far Infrared and Submillimetre Telescope 
(FIRST), 4:26; Galileo, 6:44, 53; Genesis, 2:25; High- 
ly Advanced Laboratory for Communications and 
Astronomy (HALCA), 1:25; 3:16; Hipparcos, 1:10, 
28; 4:44; Ice Clipper, 6:55; Infrared Space Observa- 
tory, 5:19, 28; Lewis, 6:26; Lunar A, 3:26; 6:26; Lunar 
Prospector, 4:26; 6:18; Mars Global Surveyor, 3:26; 
5:18; Mars Pathfinder, 2:25; 3:16; 4:17, 34; 5:32; Mes- 
senger, 2:25; Minisat 01, 2:25; Mir, 4:26; Near Earth 
Asteroid Rendezvous (NEAR), 3:17; 4:30; Pioneer 
10, 1:25; Planck, 4:26; Polar, 2:29; Rossi X-ray Tim- 
ing I xploser, 2:18; Solar and Heliospheric Observa- 
tory (SOHO), 1:20; Spektr-Réntgen-Gamma, 3:26; 
Sputnik 1, 4:30; Vesat, 2:25; Voyagers | and 2, 5:28; 
X-ray Multi-Mirror Satellite, 3:26 
Space policy: in Japan, 6:26 
Star clusters: 
Associations: in M31, 5:106 
Globular: blue stragglers in, 4:19; longevity of, 
1:22; M4, 1:90; M9, 1:92; M19, 1:92; in M31, 
5:106; M62, 1:92; M80, 1:92 
Open: Berkeley 17, 3:19; fourth brown dwarf in 
Pleiades, 2:22; in M31, 5:109; oldest, 3:19 
Stars: blue stragglers, 4:19; evolution of smallest, 
fourth brown dwarf in Pleiades, 2:22; largest visible 
disk, 1:24; life cycle, 6:36; magnetic field mapped, 
4:18; symmetry in protostars, 5:22; twin for Sun, 3:22 
Double and multiple: Alpha Centauri, 4:22; Rho 
Ophiuchi, 1:91; Nu Scorpii, 1:91; Omega’ and 
Omega’ Scorpii, 1:92 
Individual: Antares, 1:90; Betelgeuse, 6:20; Eta 
21; R Doradus, 1:24; Gliese 710’s 
close approach to the solar system, 2:17; MWC 
480’s postagtanstary disk, 5:19; Sakurai’s Ob- 
ject, 2:20; SAO 184437, 5:12; 18 Scorpii, 3:22 
Variable: Eta Aquilae, 4:90; TX Camelopardalis, 
4:18; R Cassiopeiae, 2:14; Delta Cephei, 4:90; 
Cepheids, 4:90; Omicron Ceti (Mira), 4:16; UV 
Ceti B, 4:16; U Geminorum, 6:98; importance of 
Hipparcos spacecraft data, 1:10, 30; mass trans- 
fer in AX Monocerotis, 1:20; BF Ophiuchi, 1:92; 
IP Pegasi, 2:20; RR Scorpii, 192; T Tauri, 5:98 
Sun: complete flare observed, 1:20; observing and 
recording sunspots, 4:98 
Supernovae: evolution of, 6:40; simulated in laboratory, 
5:36; SN 1987A progenitor former binary star? 3:22; 
using to determine expansion of universe, 1:24 
Telescope making: car-window mounting, 2:104; In- 
ternet resources, 3:63; optimized Newtonian for 
astrophotography, 5 
tor design, 5:113 
Telescopes: 
Amateur: William Gabrielson’s 9-inch reflector, 
4:74; Jerry Gunn and Charles Lamb’s Hanna 
City Robotic, 4:104; Erwin Herrig 5!/2-inch 
tilted-component reflector, 5:113; purchasing 
guide, 6:28; Terben Taustrup and Flemming 
Ovesen’s 8-inch photographic Newtonian, 
5:120; Gary Wolanski’s 6-inch Newtonian, 6:82 
Professional: Birr (72-inch), 5:52; first American pro- 
fessional, 2:74; Gemini Project (8.1-meter), 3:19; 
Large Binocular (8.4-meter), 3:18; Large Millime- 
ter Telescope (50-meter), 2:18; McMath-Pierce 
solar, 5:36; Magellan Project (6.5-meter), 3:19; 
Multiple-Mirror (6.5-meter), 3:18; Ormsby 
MacKnight Mitchel’s 12-inch refractor, 2:74; Sub- 
aru (8.3-meter), 3:18; Very Large (16-meter), 3:18 
Timekeeping: Coordinated Universal Time, 4:50; dif- 
ferences in time systems, 4:48; Ephemeris Time, 
4:50; Local Apparent Time, 4:49; Local Mean Time, 
4:49; Standard time, 4:49; Universal Time, 4:49 
Vision: revised limiting magnitude formula, 4:102 
X-ray astronomy: emission from comets, 6:19; insuffi- 
cient nuclear matter within galaxy cluster, 5:26; light 
curve of Eta Carinae, 5:21; map of NGC 4038-9, 4:19 


Carinae, 5 


7120; tilted-component reflec- 





